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Abstract 



PROBLEM TO BE SOLVED: To transfer the images of different colors on an image carrier without 
causing positional deviation and to continuously form a high-quality color image without receiving the 
effect of secular change or the like by controlling the respective generation timing of plural image signals 
based on the respective positions of the plural position detecting images. 

SOLUTION: An image tip sensor is actuated in response to a generated prescribed reference signal. 
Then, the plural images 1 3a-1 3d of the different colors formed on a photoreceptive drum 1 2 by an image 
forming means are read and the positions thereof are detected by a sensor 11. Based on the detected 
positions, the positional deviation of the images of the respective colors formed by the image forming 
means is calculated by a CPU 60. Then, the generation timing of the reference signal is corrected based 
on the calculated positional deviation and transferred to a controller part. Besides, the image forming 
timing of the image forming means which should form the images of the respective colors in a sub- 
scanning direction is corrected. Thus, the transfer positions of the images of the respective colors in the 
sub-scanning direction are corrected and the color image without color slippage is formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the image formation equipment which superimposes a field image on this image support whenever image 
support rotates one time based on the picture signal of two or more colors generated with the predetermined generating 
means, and forms a color picture The means forming which forms two or more location detection images by performing 
two or'more image formation actuation on said image support, A detection means to detect each location of two or more 
location detection images formed of this means forming, Image formation equipment characterized by having an output 
means to output the control signal which controls each generating timing of two or more picture signals depended on 
said predetermined generating means, based on the location detected by this detection means. 

[Claim 2] In the image formation equipment which is overlapped on image support based on the picture signal of two or 
more colors generated with the external generating means, and forms a color picture The means forming which forms 
two or more location detection images by performing two or more image formation actuation on said image support, 
Image formation equipment characterized by having a detection means to detect each location of two or more location 
detection images formed of this means forming, and an output means to output the information based on the location 
detected by this detection means to the generating means of said exterior. 

[Claim 3] Furthermore, image formation equipment according to claim 1 or 2 characterized by having the control means 
which controls each generating timing of the picture signal of two or more colors by said predetermined generating 
means based on said control signal. 

[Claim 4] Said means forming is image formation equipment according to claim 1 or 2 characterized by forming said 
location detection image using two or more colors used for formation of said color picture. 

[Claim 5] Said means forming is image formation equipment according to claim 1 or 2 characterized by forming said 
location detection image using a number smaller than the number of two or more colors used for formation of said color 
picture of colors. 

[Claim 6] Detection of each location by said detection means is image formation equipment according to claim 1 or 2 
characterized by being carried out by the single detection means. 

[Claim 7] Each location by said detection means is image formation equipment according to claim 1 or 2 characterized 
by being carried out by two or more detection means. 

[Claim 8] In the image formation equipment which superimposes a field image on this image support whenever image 
support rotates one time based on the picture signal of two or more colors generated with the predetermined generating 
means, and forms a color picture The 1 st means forming which forms two or more location detection images by 
performing two or more field image formation actuation on image support, and by performing one field image 
formation actuation on said image support The 2nd means forming which forms two or more different location detection 
images from two or more location detection images formed of the 1st means forming, A detection means to detect the 
location of two or more location detection images formed of said 1st means forming, and two or more location detection 
images formed of said 2nd means forming, Image formation equipment characterized by having an output means to 
output the control signal which controls each generating timing of the picture signal of two or more colors by said 
predetermined generating means, based on the location detected by this detection means. 

[Claim 9] An image formation means to form an image on image support, and two or more development means to 
develop the image formed by said image formation means with the developer of a different color, A synchronous 
generating means to generate the synchronizing signal of the main scanning direction to said image support, Two or 
more detection means to detect the effective patch image region of the main scanning direction which operates 
according to said synchronizing signal, reads two or more unique patch images formed in said image support by said 
image formation means, and intersects perpendicularly with the migration direction of said image support, respectively, 
An operation means to calculate the amount of main scanning direction location gaps of each color image formed by 
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said image formation means based on the output of each detection means, Image formation equipment characterized by 
having the control means which amends the image formation timing of the main scanning direction of said image 
formation means which should form each color image after detecting said synchronizing signal based on the amount of 
main scanning direction location gaps which said operation means calculated. 

[Claim 10] In the electronic equipment which generates two or more field picture signals, and outputs this picture signal 
to external image formation equipment A receiving means to receive the information based on the relative amount of 
location gaps of each field image formation in case the image formation equipment of said exterior performs two or 
more field image formation actuation on predetermined image support, Electronic equipment characterized by having 
the control means which controls the output timing which outputs each of two or more of said field picture signals to the 
image formation equipment of said exterior based on the information received with this receiving means. 
[Claim 11] Said electronic equipment is electronic equipment according to claim 10 characterized by being the 
computer which outputs a color picture signal to said image formation equipment. 

[Claim 12] The electronic equipment characterized by to have a receiving means receive the information based on the 
relative amount of location gaps of each field image formation in case the image-formation equipment of said exterior 
performs two or more field image-formation actuation on predetermined image support, and a display means perform 
the display according to the information which received with this receiving means, in the electronic equipment which 
generates two or more field picture signals, and outputs this field picture signal to external image-formation equipment. 
[Claim 13] In the image formation approach which superimposes a field image on this image support whenever image 
support rotates one time based on the picture signal of two or more colors generated with the predetermined generating 
means, and forms a color picture The formation process which forms two or more location detection images by 
performing two or more image formation actuation on said image support, The image formation approach characterized 
by having the output process which outputs the detection process which detects each location of two or more formed 
this location detection images, and the control signal which controls each generating timing of two or more picture 
signals depended on said predetermined generating means based on the this detected location. 

[Claim 14] In the image formation approach which is overlapped on image support based on the picture signal of two or 
more colors generated with the external generating means, and forms a color picture The formation process which forms 
two or more location detection images by performing two or more image formation actuation on said image support, 
The image formation approach characterized by having the detection process which detects each location of two or more 
formed this location detection images, and the output process which outputs the information based on the this detected 
location to the generating means of said exterior. , 
[Claim 15] In the image formation approach which superimposes a field image on this image support whenever image 
support rotates one time based on the picture signal of two or more colors generated with the predetermined generating 
means, and forms a color picture The 1st formation process which forms two or more location detection images by 
performing two or more field image formation actuation on image support, and by performing one field image 
formation actuation on said image support The 2nd formation process which forms two or more different location 
detection images from two or more location detection images formed of the 1 st means forming, The detection process 
which detects the location of two or more location detection images formed by said 1st formation process, and two or 
more location detection images formed by said 2nd formation process, The image formation approach characterized by 
having the output process which outputs the control signal which controls each generating timing of the picture signal of 
two or more colors by said predetermined generating means based on the detected this location. 
[Claim 16] In the storage with which the computer which superimposes a field image on this image support whenever 
image support rotates one time based on the picture signal of two or more colors generated with the predetermined 
generating means, and carries out formation processing of the color picture stored the program code in which read-out is 
possible The program code of the formation process which forms two or more location detection images by performing 
two or more image formation actuation on said image support, The program code of the detection process which detects 
each location of two or more formed this location detection images, The storage with which the computer containing the 
program code of the output process which outputs the control signal which controls each generating timing of two or 
more picture signals depended on said predetermined generating means based on the detected this location is 
characterized by storing the program code in which read-out is possible. 

[Claim 17] In the storage with which the computer which is overlapped on image support based on the picture signal of 
two or more colors generated with the external generating means, and forms a color picture, and which carries out image 
formation processing stored the program code in which read-out is possible The program code of the formation process 
which forms two or more location detection images by performing two or more image formation actuation on said 
image support, The program code of the detection process which detects each location of two or more formed this 
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location detection images, The storage with which the computer containing the program code of the output process 
which outputs the information based on the detected this location to the generating means of said exterior is 
characterized by storing the program code in which read-out is possible. 

[Claim 1 8] In the storage with which the computer which superimposes a field image on this image support whenever 
image support rotates one time based on the picture signal of two or more colors generated with the predetermined 
generating means, and carries out formation processing of the color picture stored the program code in which read-out is 
possible The program code of the 1st formation process which forms two or more location detection images by 
performing two or more field image formation actuation on image support, and by performing one field image 
formation actuation on said image support The program code of the 2nd formation process which forms two or more 
different location detection images from two or more location detection images formed of the 1st means forming, The 
program code of the detection process which detects the location of two or more location detection images formed by 
said 1st formation process, and two or more location detection images formed by said 2nd formation process, The 
storage with which the computer containing the program code of the output process which outputs the control signal 
which controls each generating timing of the picture signal of two or more colors by said predetermined generating 
means based on the detected this location is characterized by storing the program code in which read-out is possible. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ' . 

[Field of the Invention] This invention relates to the storage with which the image which piled up and imprinted the 

developer with which colors differ on image support was imprinted to the record medium, and the image formation 

equipment in which color picture formation is possible, electronic equipment, the image formation approach, and the 

computer stored the program code in which read-out is possible. 

[0002] 

[Description of the Prior Art] Drawing 10 is the outline sectional view of the color laser beam printer which is an outline 
sectional view explaining the configuration of this kind of image formation equipment, and applied electrophotographic 
technology to the printer. Hereafter, a configuration and actuation are explained. 

[0003] After the picture signal sent from the external host computer 1000 is sent to the controller section 14 of a printer 
and is changed into the signal which can be printed, it is sent to a laser driver 61 through CPU60. And the luminescence 
reinforcement of a laser beam is modulated, an optical path is adjusted by the clinch mirror 62, and an electrostatic 
latent image is formed on a photoconductor drum 12. The part by which the laser beam was irradiated to the 
electrostatic latent image on a photoconductor drum 12 is selectively developed by the electrical potential difference 
currently impressed to the development units [ 64a-64d ] development sleeve, and the electric field which the surface 
potential of a photoconductor drum 12 forms. The concentration of an image is mostly determined in this field strength, 
the property of a toner, and the amount of toners on a development sleeve. 63 is an electrification machine and carries 
out uniform electrification of the photoconductor drum 1 2. j 
[0004] The image which it developed on the photoconductor drum 12 forms the full color image reversed on invitation 
to bid73 by forming the image once reversed to the medium imprint belt (it abbreviates to invitation to bid hereafter) 73, 
and repeating this actuation with the primary imprint roller 75, with yellow (it abbreviating to Y hereafter), a Magenta 
(it abbreviating to M hereafter), cyanogen (it abbreviating to C hereafter), and black (it abbreviating to Bk hereafter), in 
addition, the imprint belt 73 -- roller 74- it drives by 76 and 78. 

[0005] One imprint material in the receipt cassette 65 is taken out at a time with the feed roller 66, is written in with the 
resist roller 67, and has timing adjusted. And with the secondary imprint roller 77, the toner image on invitation to bid73 
is imprinted by imprint material. After that, through the conveyance belt 68, it becomes a permanent fixation image with 
a fixing roller 69 and the application-of-pressure roller 70, and is loaded on a tray 71 . Here, in the controller section 14, 
it decomposes into the process color (usually Y, M, C, Bk) in which a printer owns a picture signal, and a drawing 
signal is sent to a laser driver 61 with each toner. The color reproduction range is determined by the concentration of 
each toner, and its way of piling up. Moreover, in order to control the location gap between each color, the fixed 
reinforcement of a photoconductor drum 12 and invitation to bid73 is raised, or the technique of preventing evils, such 
as a gear-tooth jump of installation and an actuation gear, is tried by the photoconductor drum 12 in the flywheel (un- 
illustrating). 

[0006] The concentration of the toner which formed the photo sensor 1 1 which consists of light emitting devices, such 
as LED, and photo detectors, such as a photodiode (CdS), as the technique of controlling the concentration of the toner 
of each color here, and was imprinted on the photoconductor drum 12 is measured, the value is transmitted to the 
controller section 14, development bias is controlled, and dispersion in the concentration by factors, such as an 
environmental variation, is suppressed. Moreover, there are some which install the photo sensor 1 1 which controls 
concentration on invitation to bid73, and control concentration. 
[0007] 

[Problem(s) to be Solved by the Invention] However, with the image formation equipment of the conventional 
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configuration, in order to mitigate color gap, it coped with raising the precision of adoption of a flywheel, and each 
components etc., and problems accompanying a rigid consolidation, such as a cost rise and a throughput down, had 
arisen. Moreover, the problem on which color gap gets worse by the environmental variation, durability, etc. had 
produced what has good level in the activity initial state. 

[0008] This invention is what was made in order to cancel the above-mentioned trouble. The object of this invention By 
detecting the amount of location gaps of the unique color patch image formed on image support, and amending the 
formation timing of each color image Without being influenced by aging etc. The image formation equipment, the 
electronic equipment, the image formation approach, and computer which imprint a unique image without a location 
gap on image support, and can continue and form a high-definition color picture are offering the storage which stored 
the program code in which read-out's is possible. 
[0009] 

[Means for Solving the Problem] In the image formation equipment which the 1st invention concerning this invention 
superimposes a field image on this image support whenever image support rotates one time based on the picture signal 
of two or more colors generated with the predetermined generating means, and forms a color picture The means forming 
which forms two or more location detection images by performing two or more image formation actuation on said 
image support, Based on the location detected by detection means to detect each location of two or more location 
detection images formed of this means forming, and this detection means, it has an output means to output the control 
signal which controls each generating timing of two or more picture signals depended on said predetermined generating 
means. 

[0010] In the image formation equipment which superimposes the 2nd invention concerning this invention on image 
support based on the picture signal of two or more colors generated with the external generating means, and forms a 
color picture The means forming which forms two or more location detection images by performing two or more image 
formation actuation on said image support, It has a detection means to detect each location of two or more location 
detection images formed of this means forming, and an output means to output the information based on the location 
detected by this detection means to the generating means of said exterior. 

[001 1] The 3rd invention concerning this invention has further the control means which controls each generating timing 
of the picture signal of two or more colors by said predetermined generating means based on said control signal. 
[0012] The 4th invention concerning this invention forms said location detection image using two or more colors which 
use said means forming for formation of said color picture. 

[001 3] The 5th invention concerning this invention forms said location detection image using the color of a number with 
less said means forming than the number of two or more colors used for formation of said color picture. 
[0014] Detection of each location according [ the 6th invention concerning this invention ] to said detection means is 
performed by the single detection means. 

[001 5] Each location according [ the 7th invention concerning this invention ] to said detection means is performed by 
two or more detection means. 

[0016] In the image formation equipment which the 8th invention concerning this invention superimposes a field image 
on this image support whenever image support rotates one time based on the picture signal of two or more colors 
generated with the predetermined generating means, and forms a color picture The 1st means forming which forms two 
or more location detection images by performing two or more field image formation actuation on image support, and by 
performing one field image formation actuation on said image support The 2nd means forming which forms two or 
more different location detection images from two or more location detection images formed of the 1st means forming, 
A detection means to detect the location of two or more location detection images formed of said 1st means forming, 
and two or more location detection images formed of said 2nd means forming, Based on the location detected by this 
detection means, it has an output means to output the control signal which controls each generating timing of the picture 
signal of two or more colors by said predetermined generating means. 

[0017] An image formation means by which the 9th invention concerning this invention forms an image on image 
support, Two or more development means to develop the image formed by said image formation means with the 
developer of a different color, A synchronous generating means to generate the synchronizing signal of the main 
scanning direction to said image support, Two or more detection means to detect the effective patch image region of the 
main scanning direction which operates according to said synchronizing signal, reads two or more unique patch images 
formed in said image support by said image formation means, and intersects perpendicularly with the migration 
direction of said image support, respectively, An operation means to calculate the amount of main scanning direction 
location gaps of each color image formed by said image formation means based on the output of each detection means, 
After detecting said synchronizing signal based on the amount of main scanning direction location gaps which said 
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operation means calculated, it has the control means which amends the image formation timing of the main scanning 
direction of said image formation means which should form each color image. 

[0018] In the electronic equipment which the 10th invention concerning this invention generates two or more field 
picture signals, and outputs this picture signal to external image formation equipment A receiving means to receive the 
information based on the relative amount of location gaps of each field image formation in case the image formation 
equipment of said exterior performs two or more field image formation actuation on predetermined image support, 
Based on the information received with this receiving means, it has the control means which controls the output timing 
which outputs each of two or more of said field picture signals to the image formation equipment of said exterior. 
[0019] The 1 1th invention concerning this invention is a computer by which said electronic equipment outputs a color 
picture signal to said image formation equipment. 

[0020] The 12th invention concerning this invention generates two or more field picture signals, and in case the image- 
formation equipment of said exterior performs two or more field image-formation actuation on predetermined image 
support, it has a receiving means receive the information based on the relative amount of location gaps of each field 
image formation, and a display means perform the display according to the information which received with this 
receiving means, in the electronic equipment which outputs this field picture signal to external image-formation 
equipment. 

[0021] In the image formation approach which the 13th invention concerning this invention superimposes a field image 
on this image support whenever image support rotates one time based on the picture signal of two or more colors 
generated with the predetermined generating means, and forms a color picture The formation process which forms two 
or more location detection images by performing two or more image formation actuation on said image support, It has 
the output process which outputs the detection process which detects each location of two or more formed this location 
detection images, and the control signal which controls each generating timing of two or more picture signals depended 
on said predetermined generating means based on the this detected location. 

[0022] In the image formation approach which superimposes the 14th invention concerning this invention on image 
support based on the picture signal of two or more colors generated with the external generating means, and forms a 
color picture The formation process which forms two or more location detection images by performing two or more 
image formation actuation on said image support, It has the detection process which detects each location of two or 
more formed this location detection images, and the output process which outputs the information based on the this 
detected location to the generating means of said exterior. 

[0023] In the image formation approach which the 15th invention concerning this invention superimposes a field image 
on this image support whenever image support rotates one time based on the picture signal of two or more colors 
generated with the predetermined generating means, and forms a color picture The 1st formation process which forms 
two or more location detection images by performing two or more field image formation actuation on image support, 
and by performing one field image formation actuation on said image support The 2nd formation process which forms 
two or more different location detection images from two or more location detection images formed of the 1 st means 
forming, The detection process which detects the location of two or more location detection images formed by said 1st 
formation process, and two or more location detection images formed by said 2nd formation process, Based on the 
detected this location, it has the output process which outputs the control signal which controls each generating timing 
of the picture signal of two or more colors by said predetermined generating means. 

[0024] The 16th invention concerning this invention superimposes a field image on this image support, whenever image 
support rotates one time based on the picture signal of two or more colors generated with the predetermined generating 
means. In the storage with which the computer which carries out formation processing of the color picture stored the 
program code in which read-out is possible The program code of the formation process which forms two or more 
location detection images by performing two or more image formation actuation on said image support, The program 
code of the detection process which detects each location of two or more formed this location detection images, Based 
on the detected this location, the computer containing the program code of the output process which outputs the control 
signal which controls each generating timing of two or more picture signals depended on said predetermined generating 
means stores in a storage the program code in which read-out is possible. 

[0025] The 17th invention concerning this invention is superimposed on image support based on the picture signal of 
two or more colors generated with the external generating means. In the storage with which the computer which forms a 
color picture, and which carries out image formation processing stored the program code in which read-out is possible 
The program code of the formation process which forms two or more location detection images by performing two or 
more image formation actuation on said image support, The program code of the detection process which detects each 
location of two or more formed this location detection images, The computer containing the program code of the output 
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process which outputs the information based on the detected this location to the generating means of said exterior stores 
in a storage the program code in which read-out is possible. 

[0026] The 1 8th invention concerning this invention superimposes a field image on this image support, whenever image 
support rotates one time based on the picture signal of two or more colors generated with the predetermined generating 
means. In the storage with which the computer which carries out formation processing of the color picture stored the 
program code in which read-out is possible The program code of the 1st formation process which forms two or more 
location detection images by performing two or more field image formation actuation on image support, and by 
performing one field image formation actuation on said image support The program code of the 2nd formation process 
which forms two or more different location detection images from two or more location detection images formed of the 
1 st means forming, The program code of the detection process which detects the location of two or more location 
detection images formed by said 1st formation process, and two or more location detection images formed by said 2nd 
formation process, Based on the detected this location, the computer containing the program code of the output process 
which outputs the control signal which controls each generating timing of the picture signal of two or more colors by 
said predetermined generating means stores in a storage the program code in which read-out is possible. 
[0027] 

[Embodiment of the Invention] 

[Gestalt of the 1st operation] Below, the gestalt of operation of this invention is explained based on drawing. 

[0028] Drawing, ! is drawing explaining the important section configuration of the image formation equipment in which 

the gestalt of operation of the 1st of this invention is shown, and has given the same sign to the same thing as drawing 

1.0 . 

[0029] In addition, in the gestalt of operation of this invention, a screen image means each transfer picture at the time of 
carrying out the multiple-times superposition of the image formed to the photo conductor for every imprint object 
revolution. 

[0030] The photo sensor which 1 1 becomes from light emitting devices, such as LED, and photo detectors, such as 
Photodiode CdS, in drawing 1. (sensor), A patch of each color toner which 12 was imprinted by the photoconductor 
drum and imprinted on the photoconductor drum 12 13a, 13b, 13c, and 13d (-- for example, order - a Magenta, 
cyanogen, yellow, black), and 60 - an one-chip microcomputer with a built-in ROM - (CPU is called hereafter), tl, t2, 
t3, and t4 From the condition that the photoconductor drum 12 stopped, time amount until it detects the patch of 13 a, 
13b, 13c, and 13d, respectively is expressed. 

[0031] Forming the patches 13a, 13b, 13c, and 13d of each color so that it may form successively to the hand of cut A of 
a photoconductor drum 12, a sensor 1 1 measures the concentration of that more nearly optically than a reflection factor. 
In that case, the uniform revolution is carried out at the predetermined rate, and the magnitude of a patch and a location 
are memorized by ROM in CPU60, and a photoconductor drum 12 is formed on a signal, without shifting on a 
photoconductor drum 12. 

[0032] The sensor 1 1 in the gestalt of this operation is the time amount tl until it detects each color patches 13a, 13b, 
13c, and 13d from the condition which the photoconductor drum 12 stopped at the same time it performs concentration 
detection which is a known means, t2, t3, and t4. It counts. 

[0033] Hereafter, the gestalt of this operation is explained with reference to drawing ! etc. 
[0034] An image formation means by which the gestalt of the 1st operation forms an image on image support 
(photoconductor drum 12) (laser scan unit), Two or more development means to develop the image formed by said 
image formation means with the developer of a different color (development units 64a-64d), A generating means to 
generate a predetermined reference signal with revolution actuation of said image support (image head sensor which is 
not illustrated), A detection means to operate according to said reference signal, to read two or more unique patch 
images formed in said image support by said image formation means, and to detect the location, respectively (sensor 
11), The 1st calculation means which computes the amount of location gaps of each color image formed by said image 
formation means based on the output of said detection means (CPU60), Said predetermined reference signal is detected 
based on the amount of location gaps which said 1st calculation means computed. It has the 1st control means (CPU60 
performs the control program memorized by ROM etc., and controls a laser driver 61) which amends the image 
formation timing of the direction of vertical scanning of said image formation means which should form each color 
image, since - It operates according to the predetermined reference signal (TOP signal) which an image head sensor 
generates. When a sensor 1 1 reads two or more unique patch images formed in the photoconductor drum 12 by said 
image formation means and the location is detected, respectively The amount of location gaps of each color image in 
which CPU60 is formed by the image formation means based on this detection location is computed. Since the 
generating timing of a TOP signal is amended based on the computed this amount of location gaps and the image 
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formation timing of the direction of vertical scanning of said image formation means which should transmit to the 
controller section 14 and should form each color image is amended The color picture which amends the imprint location 
of the direction of vertical scanning of each color image, and does not have a color gap can be formed. 
[0035] In the gestalt of the 1 st operation, since said image formation means is formed so that each unique patch images 
may be formed successively along the migration direction of said image support (refer to drawing 1 ), it can detect an 
imprint location gap of the direction of vertical scanning of each color image with a single detection means (sensor 1 1). 
[0036] Drawing 2 is property drawing showing the concentration patch detection change by the sensor 1 1 shown in 
drawing 1 , an axis of ordinate shows concentration and an axis of abscissa shows time amount. 
[0037] drawing - setting - tM - tC, tY, and tK The detection time amount on logic is shown. Here, it is tM-tl, tC-t2, 
tY-t3, and tK-t4. It is the amount of gaps of each color to a logical value, and each of this correlation notifies the amount 
of color gaps recognized and this recognized by CPU60 as an amount of color gaps to the controller section 14 by the 
command/status. Transmission and reception of a command/status use serial communication, as shown in drawing .3 . 
[0038] Drawin g 3 is a timing chart explaining the communications processing of CPU60 shown in drawing , 1 , and the 
controller section 14. 

[0039] When the controller section 14 transmits a command to CPU60 and receives the status from CPU60 Turn ON a 
command BUSY signal line (/CBSY signal line), and 1 byte (8 bits) of command is put even for 8th bit on the status / 
command signal line (/SC signal line) sequentially from 1st bit in the meantime. It transmits by the synchronization 
pulse of eight shots from a serial clock signal line (/SCLK signal line), and a /CBSY signal line is turned OFF after this. 
[0040] Then, CPU60 turns ON a status BUSY signal line (/SBSY signal line), it puts even 8th bit on a /SC signal line 
sequentially from 1st bit, transmits 1 byte of status by the synchronization pulse of eight shots from a /SCLK signal line 
in the meantime, and turns OFF a /SBSY signal line after this. 

[0041] As for the /CBSY signal line explained above, the /SBSY signal line, the /SC signal line, and the /SCLK signal 
line, the controller section 14 and CPU60 are connected through video I/F. 

[0042] Drawing 4 and drawing 5 are drawings showing an example of the command/status of CPU60 shown in drawing 
1 , and the controller section 14. 

[0043] As shown in drawing 4 and drawing 5 , a command considers as the amount information command Fl of 
vertical-scanning color gaps of M (H), the amount information command F2 of vertical-scanning color gaps of C (H), 
the amount information command F4 of vertical-scanning color gaps of Y (H), and the amount information command 
F7 of vertical-scanning color gaps of Bk (H), and returns 1 byte of status which consists of an error bit, amount data of 
color gaps, and a parity bit to each command. 

[0044] The amount data of color gaps consist of a sign bit and data, a sign bit expresses forward with "0", they express 
negative with "1", and data make lOmicrosec resolution and express with BIT4 (MSB) to BIT0 (LSB). Resolution can 
be changed into arbitration with extent of color gap. 

[0045] For example, when the amount of color gaps is "+20" musec, the amount data of color gaps are set to "000010 
(B)", and if an error bit and a parity bit are added, they will be set to "00000100 (B), 04 (H)." 

[0046] When the amount of color gaps is "-40" mum, the amount data of color gaps are set to "100100 (B)", and if an 
error bit and a parity bit are added, they will be set to "01001001 (B), 49 (H)." 

[0047] Thus, if the amount of color gaps of each color is reported to the controller section 14, the controller section 14 
will amend time amount until it sends out a video signal from the Vertical Synchronizing signal for every color by the 
amount of gaps which offsets this color gap. 

[0048] Moreover, in the gestalt of this operation, although time amount was measured on the basis of the halt location of 
a photoconductor drum 12, computing the amount of color gaps on the basis of the patch of a certain specific color is 
also considered as an example of development. Furthermore, you may perform forming a patch not only a photo 
conductor but on an imprint object. 

[0049] In addition, although the amount of location gaps was detected with the gestalt of this operation by carrying out 
patch formation of the four colors one by one, the same effectiveness is acquired, even if it rotates a photoconductor 
drum 4 times and carries out patch formation not by four colors but by one color. What is necessary is just to perform 
processing same as an amount of location gaps of one amorous glance, two amorous glance, three amorous glance, and 
four amorous glance for the amount of gaps of the 1st time, the 2nd time, and the 3rd patch [ 4th ] in that case. 
Moreover, it may switch by not one color but two colors, and three colors, and four patches may be formed. 
[0050] [Gestalt of the 2nd operation] Drawing 6 is drawing explaining the configuration of the image formation 
equipment in which the gestalt of operation of the 2nd of this invention is shown, and has given the same sign to the 
same thing as draw i n g 1 . 

[0051] In drawing 1 la An optical sensor equivalent to said photo sensor 1 1 (sensor), The specific color by which 4 
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[ 1 3d 1 or 1 3d 2 or 1 3d 3 or 1 3d ] was imprinted on the photoconductor drum 1 2 (For example, black) a toner -- a patch 
«*t -- one -- ' -- 1 -- two - ' - t -- three -- ' -- 1 - four -- ' -- a photoconductor drum 12 -- having stopped - a condition 
-- from - respectively - patch 13d -- time amount until it detects 4 [ 1 or 13d 2 or 13d 3 or 13d ] is expressed. 
[0052] Sensors 1 1 and 1 la are installed in juxtaposition to the hand of cut of a photoconductor drum 12, and form color 
patch 1 3a, patch 1 3d 1 and color patch 1 3b, patch 1 3d2 and color patch 1 3c, patch 1 3d3 and the color of 1 3d, and patch 
13d4 on a photoconductor drum 12 at juxtaposition. These color patches 13a, 13b, 13c, and 13d, patch 13dl, 13d2, 
13d3, and 13d4 are formed on a signal, without shifting on a photoconductor drum 12. Here, patch 13dl and 13d 2 or 
13d 3 or 13d of time amount from the patch which forms 4 by a certain specific color (for example, black), and is 
arranged in parallel by two photo sensors 1 1 and 1 la, and the condition which the photoconductor drum 12 stopped to 
coincidence are detected. 

[0053] Hereafter, the gestalt of this operation is explained with reference to drawing ! etc. 
[0054] An image formation means to form an image on image support with the gestalt of the 2nd operation, Two or 
more development means to develop the image formed by said image formation means with the developer of a different 
color (with the development units 64a-64d) A generating means to generate a predetermined reference signal with 
revolution actuation of said image support (image head sensor which is not illustrated), The 1st detection means which 
operates according to said reference signal, reads two or more unique patch images formed in said image support by 
said image formation means, and detects the location, respectively (sensor 1 1), The 2nd detection means which operates 
according to said reference signal, reads two or more same color patch images formed in said image support by said 
image formation means, and detects the location, respectively (sensor 11a), The 2nd calculation means which computes 
the amount of location gaps of each color image formed by said image formation means based on the output of said 1st 
detection means and the 2nd detection means (CPU60), Said predetermined reference signal is detected based on the 
amount of location gaps which said 2nd calculation means computed. It has the 2nd control means (CPU60 performs the 
control program memorized by ROM etc., and carries out amendment control) which amends the image formation 
timing of the direction of vertical scanning of said image formation means which should form each color image, since -- 
While operating according to the TOP signal which an image head sensor generates, and a sensor's 1 1 reading two or 
more unique patch images formed in said image support by said image formation means and detecting the location, 
respectively When it operates according to said reference signal, sensor 1 1 a reads two or more same color patch images 
formed in said image support by said image formation means and the location is detected, respectively The amount of 
location gaps of each color image in which CPU60 is formed by said image formation means based on each detection 
location is computed. Since the generating timing of a TOP reference signal is amended based on|the computed this 
amount of location gaps and the image formation timing of the direction of vertical scanning of said image formation 
means which should transmit to the controller section 14 and should form each color image is amended The color 
picture which amends the imprint location of the direction of vertical scanning of each color image with a sufficient 
precision, and does not have a color gap can be formed. 

[0055] Moreover, since said image formation means is formed so that each unique patch image and each same color 
patch image may install along the migration direction of said image support, and the direction which intersects 
perpendicularly so that each unique patch image and each same color patch images may be formed successively along 
the migration direction of said image support and, an imprint location gap of the direction of vertical scanning of each 
color image is detectable with a sufficient precision with two or more detection means (sensors 1 1 and 1 la). 
[0056] In addition, each unique patch image is formed by performing four image formation actuation on a 
photoconductor drum 12 like the gestalt of the 1st operation, and each same color patch image is formed by performing 
one image formation actuation. 

[0057] Drawing 7 is property drawing showing concentration change of each patch detected by each sensors 1 1 and 1 la 
shown in drawing 6 , an axis of ordinate shows concentration and an axis of abscissa shows time amount. 
[0058] drawing - setting -- tl -- tl' shows each detection time amount, this detection time amount tl the amount of gaps 
of an arbitration color [ as opposed to a certain specific color in the difference of detection time amount tl* ] - it is - the 
same -- detection time amount t3 of the detection time amount t2 and detection time amount t2' When CPU60 calculates 
each difference of the detection time amount t4 and detection time amount t4' with detection time amount t3\ the 
amount of gaps between each color is calculated. And the same processing as the gestalt of the 1st operation is 
performed, and color gap is amended. 

[0059] In the gestalt of this operation, although two photo sensors were prepared, more than one may be installed 
further. Thus, by installing many, it becomes possible to read multicolor color gap information simultaneously, and 
processing speed can be improved. 

[0060] In addition, this invention may detect the location gap with the 1st amorous glance, and the 2nd amorous glance, 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/23/2004 
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the 3rd amorous glance and the 4th amorous glance on the basis of the 1 st amorous glance of each unique patch, without 
forming each same color patch as mentioned above, and may perform the same processing as the gestalt of the 1st 
operation. 

[0061] [Gestalt of the 3rd operation] In the gestalt of each operation to the above-mentioned, although color gap 
amendment of the direction of vertical scanning was described, this invention is applicable also to color gap amendment 
of a main scanning direction. Hereafter, the gestalt of the operation is explained. 

[0062] dr aw ing 8 is a timing chart explaining the actuation explaining the configuration of the image formation 
equipment in which the gestalt of operation of the 3rd of this invention is shown which comes out, exists, has given the 
same sign to the same thing as drawing 1 and drawing 6 , and showed drawjng_9 to drawin g! . In addition, drawing 8 
corresponds on the outskirts of photoconductor drum 12 which create a patch. 

[0063] In drawing, 1 lb is a photosensor (sensor) equivalent to said sensors 1 1 and 1 la, and it is installed successively 
by the main scanning direction so that it may be illustrated. 

[0064] A sensor 1 1 reads from broken-line 300a to broken-line 300c focusing on broken-line 300b, sensor 1 la reads 
300d of from broken-line 300b to broken lines focusing on broken-line 300c, and sensor 1 lb reads even broken-line 
300e in broken-line 300c focusing on 300d of broken lines. Since others become being the same as that of the gestalt of 
the above-mentioned operation, explanation is omitted. 

[0065] In addition, Patches [ 13a 13b, 13c, and 13d ] width of face presupposes that it is the same as that of sensor 
reading width of face. 

[0066] For example, when sensor reading width of face is 4mm, the width of face of 2mm (4mm one half) and each 
patch is set to 4mm by spacing between broken lines. 

[0067] Concentration readings are incorporated in the analog port which CPU60 does not illustrate, when a patch reads 
and it is located 1 00% in width of face, they are set to "5" v, and when separating from all from reading width of face, 
they are set to "0" v. It changes to a linear in the meantime. (For example, it is set to "2.5" v when located in patch 
reading width of face 50%.) A concentration reading strobe is prepared for every sensor, and determines readings in 
falling of a strobe signal, since sensors are installed successively - each concentration reading strobe « time amount t - 
you are making it delayed every [ 300 ] t300 is determined by the width of face of a sensor, and the process speed of 
image recording equipment. 

[0068] The concentration reading approach of the patch arranged on the photoconductor drum 12 shown in drawing .8 
and the approach of computing gap of a main scanning direction are described. For example, in drawing 8 , it is formed 
successively in patch 13d [ of patch 13a of Bk, patch 13b of M, patch 13c of Y, and C ] order. Sensors 1 1, 1 la, and 1 lb 
read the concentration of each color in order of the above. Here, the concentration of each color shall be in the same 
level. The method of unifying the level of concentration omits explanation for a known technique. 
[0069] Sensors 1 1, 1 la, and 1 lb read the concentration of patch 13a of black (Bk) first. From a sensor 11, "5""2.5" from 
v and sensor 1 lb v is obtained from "2.5" v and sensor 1 la, and patch 13a of black (Bk) is located 50% in broken-line 
300e from broken-line 300c 100% in 300d of broken lines from broken-line 300b 50% in broken-line 300c from 
broken-line 300a. 

[0070] Next, Sensors 1 1, 1 la, and 1 lb read the concentration of patch 13b of a Magenta (M). From a sensor 11, "2.5" 
"0" from v and sensor 1 lb v is obtained from "5" v and sensor 1 la, and patch 13b of a Magenta (M) is located 0% 50% 
in 300d of broken lines from broken-line 300b 100% in broken-line 300c from broken-line 300a at broken-line 300e 
from broken-line 300c. 

[0071]Next, Sensors 11, 11a, and lib read the concentration of patch 1 3c of yellow (Y). From a sensor 11, "3.75" 
"3.75" from v and sensor 1 lb v is obtained from "1.25" v and sensor 1 la, and patch 13c of yellow (Y) is located 75% in 
broken-line 300e from broken-line 300c 75% in 300d of broken lines from broken-line 300b 25% in broken-line 300c 
from broken-line 300a. 

[0072] Finally Sensors 1 1, 1 la, and 1 lb read patch 13d [ of cyanogen (C) ] concentration. From a sensor 11, "5""2.5" 
from v and sensor 1 lb v is obtained from "2.5" v and sensor 1 la, and it is located 50% in broken-line 300e from broken- 
line 300c 100% in 300d of broken lines from broken-line 300b 50% patch 13d of cyanogen (C) at broken-line 300c 
from broken-line 300a. 

[0073] If the case where it is located 50% in broken-line 300e from broken-line 300c 100% in 300d of broken lines is 
made into a criteria location from broken-line 300b 50% into broken-line 300c from broken-line 300a In the amount of 
gaps of "-2mm" and patch 13c of yellow (Y), "+1 " mm and the patch 13d [ of cyanogen (C) ] amount of gaps serve as 
[ the amount of gaps of patch 13a of black (Bk) / the amount of gaps of "0" mm and patch 13b of a Magenta (M) ] "0" 
mm. 

[0074] In order to shift to the controller section 14 and to report an amount, there is the approach of reporting by 
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distance and time amount, and it fixes between the controller sections 14 beforehand, the case where decided that time 
amount reports with the gestalt of this operation, and asked by [ which shift and breaks an amount at a horizontal- 
scanning rate ] having been expressed with said distance, and a horizontal-scanning rate is made into 100 m/sec the 
gap time amount of black (Bk) - "0" mu - the gap time amount of sec and M - "-20" mu - the gap time amount of sec 
and Y - "10" mu - the gap time amount of sec and C serves as "0" musec. 

[0075] E5 (H) and the horizontal-scanning gap time amount information command of cyanogen (C) are set [ the 
horizontal-scanning gap time amount information command of black (Bk) / E0 (H) and the horizontal-scanning gap time 
amount information command of a Magenta (M) ] to E6 (H) for E3 (H) and the horizontal-scanning gap time amount 
information command of yellow (Y), and resolution for data division of the status is set to lOmicrosec. Since it is the 
same as that of the gestalt of the above-mentioned operation, the transceiver approach of a command/status is omitted. 
[0076] In the controller section 1 4, a part for the amount of gaps transmitted to time amount until it sends out a video 
signal from the Horizontal Synchronizing signal for every color from CPU60 is amended. 
[0077] Hereafter, the gestalt of this operation is explained. 

[0078] An image formation means by which the gestalt of the 3rd operation forms an image on image support, Two or 
more development means to develop the image formed by said image formation means with the developer of a different 
color (development units 64a-64d), A synchronous generating means to generate the synchronizing signal of the main 
scanning direction to said image support (BD sensor which is not illustrated), It operates according to said 
synchronizing signal. Two or more detection means to detect the effective patch image region of the main scanning 
direction which reads two or more unique patch images formed in said image support by said image formation means, 
and intersects perpendicularly with the migration direction of said image support, respectively (arranged at spacing at 
which Sensors 1 1, 1 la, and 1 lb are illustrated), An operation means to calculate the amount of main scanning direction 
location gaps of each color image formed by said image formation means based on the output of each detection means 
(CPU60), Said synchronizing signal is detected based on the amount of main scanning direction location gaps which 
said operation means calculated. It has the control means (the control program memorized by ROM which CPU60 does 
not illustrate is performed, and amendment control is carried out) which amends the image formation timing of the main 
scanning direction of said image formation means which should form each color image, since - It operates according to 
the synchronizing signal (BD signal) generated from BD sensor. The effective patch image region of the main scanning 
direction which each sensors 1 1, 1 la, and 1 lb read two or more unique patch images formed in said image support by 
said image formation means, and intersects perpendicularly with the migration direction of said image support is 
detected, respectively. The amount of main scanning direction location gaps of each color image in which CPU60 is 
formed by said image formation means based on each detection output is calculated. Since the image formation timing 
of the main scanning direction of said image formation means which should form each color image is amended after 
detecting BD signal based on the calculated this amount of main scanning direction location gaps [The location gap 
region of the main scanning direction of each unique patch can be detected certainly, and the color picture which 
amends the imprint location of the main scanning direction of each color image with a sufficient precision, and does not 
have a color gap can be formed. 

[0079] In addition, in order to raise the amount measuring accuracy of color gaps of a main scanning direction, it 
becomes possible using a sensor with narrow reading width of face or narrowing successive installation spacing of a 
sensor and using more than one, and by narrowing the width of face of the main scanning direction of a patch. 
[0080] Moreover, although three sensors were used in the gestalt of this operation, it cannot be overemphasized that the 
same thing can carry out because the reading width of face of a sensor and the width of face of a patch are the same, 
shift and arrange the edge of a patch in the center section of reading of a sensor in image formation equipment with a 
minute amount. 

[0081] In addition, even if it applies this invention to the system which consists of two or more devices, it may be 
applied to the equipment which consists of one device. Moreover, it cannot be overemphasized that this invention can 
be applied also when attained by supplying a program to a system or equipment. In this case, that system or equipment 
becomes possible [ enjoying the effectiveness of this invention ] by reading the storage which stored the program 
expressed by the software for attaining this invention to this system or equipment. 

[0082] Furthermore, the system or equipment becomes possible [ enjoying the effectiveness of this invention ] by 
downloading the program expressed by the software for attaining this invention by the communications program, and 
reading it from the database on a network. 

[0083] Moreover, in the gestalt of each operation, the light-emitting part which emits light in the laser beam modulated 
based on image information on image support, the revolution polyhedron mirror which deflects said laser beam which 
emitted light from said light-emitting part, and the optical system which carries out image formation of said laser beam 
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deflected on said image support are included. Furthermore, said image support contains the medium imprint material by 
which the image developed on the photoconductor drum and said photoconductor drum is imprinted. 
[0084] According to the gestalt of each above-mentioned implementation, it can eliminate that image dotage and an 
image according [ a color gap ] to a cause are visible to a duplex, and image quality can be raised. Moreover, 
aggravation of the amount of color gaps of the direction of vertical scanning by degradation of the machine difference 
for every image formation equipment, the difference by environmental change, the components by durability, etc. and a 
main scanning direction can be amended. 

[0085] Moreover, since it serves as the concentration sensor and a new circuit and components are not needed for a 
patch image detection device, a sensor 1 1 can make a patch image detection device cheap. 
[0086] Furthermore, since image formation equipment performs amendment processing for a short time to 
predetermined timing, such as after every image formation of a power up and predetermined number of sheets, and 
predetermined time progress (every etc.), a user can continue the image which always does not have a location gap, and 
can be formed. 

[0087] In the gestalt of the above operation, in addition, by changing the output timing of the picture signal from the 
controller section 14 The information on the amount of gaps of each color of each direction (horizontal scanning/vertical 
scanning) stated with the gestalt of the above operation although the location gap of each color was controlled is sent 
out to the picture signal generator of the exteriors, such as a computer 1000 (refer to drawing JO ). If an external picture 
signal generator controls picture signal output timing, the load of the body of a printer can be decreased. 
[0088] Furthermore, a computer 1000 (refer to drawing 10 ) may display on a monitor according to the amount of gaps, 
the amount of gaps of each color is displayed as it is, or performing the display for choosing whether the output of a 
picture signal is canceled etc. is also included in this invention. That is, shifting with an external picture signal generator 
and performing a certain processing to an amount is also included in this invention. 

[0089] [Gestalt of other operations of this invention] Even if it applies this invention to the system which consists of two 
or more devices (for example, a host computer, an interface device, a reader, a printer, etc.), it may be applied to the 
equipment which consists of one device (for example, a copying machine, facsimile apparatus). 
[0090] To moreover, the computer in the equipment connected with these various devices so that the function of the 
gestalt of operation mentioned above might be realized and various kinds of devices might be operated, or a system The 
program code of the software for realizing the function of the gestalt of said operation is supplied. What was carried out 
by operating said various devices according to the program which stored the computer (CPU or MPU) of the system or 
equipment is contained under the category of this invention. 

[0091] Moreover, the function of the gestalt of operation which the program code of said software itself mentioned 
above in this case will be realized, and the storage which stored the means for supplying that program code itself and its 
program code to a computer, for example, this program code, constitutes this invention. 

[0092] As a storage which stores this program code, a floppy disk, a hard disk, an optical disk, a magneto-optic disk, 
CD-ROM, a magnetic tape, the memory card of a non- volatile, ROM, etc. can be used. 

[0093] Moreover, by performing the program code with which the computer was supplied, also when the function of the 
gestalt of the above-mentioned operation is not only realized, but the function of the gestalt of the above-mentioned 
operation is realized in collaboration with OS (operating system) to which the program code is working in a computer, 
or other application software, it cannot be overemphasized that this program code is contained in the gestalt of operation 
of this invention. 

[0094] Furthermore, after the supplied program code is stored in the memory with which the functional expansion unit 
connected to the functional add-in board and the computer of a computer is equipped, also when the function of the 
gestalt of operation which performed a part or all of processing that CPU with which the functional add-in board and 
functional expansion unit are equipped based on directions of the program code is actual, and mentioned above by the 
processing is realized, it cannot be overemphasized that it is contained in the invention in this application. 
[0095] 

[Effect of the Invention] Since the control signal which controls the timing for detecting two or more location detection 
images formed on image support by performing two or more field image formation actuation, and generating two or 
more color picture signals is outputted to the generating means of predetermined or the exterior according to this 
invention as explained above The field image formation of each color can be made to be able to start to the timing 
against which a location gap of two or more location detection images formed on image support is set off, and the field 
image of each color can be made to superimpose with a sufficient precision. 

[0096] Moreover, since the control signal which controls the timing for detecting two or more location detection images 
formed so that it might juxtapose on image support by performing two or more field image formation actuation, and 
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generating two or more color picture signals is outputted to the generating means of predetermined or the exterior 
according to this invention The field image formation of each color can be made to be able to start to the timing against 
which a location gap of two or more location detection images formed on image support is set off, and the field image of 
each color can be made to superimpose with a sufficient precision. 

[0097] Moreover, external electronic equipment receives the control signal which controls timing to detect two or more 
location detection images formed on image support by performing two or more field image formation actuation, and for 
two or more color picture signals occur. Since electronic equipment controls the output timing of two or more color 
picture signals, the image formation based on the field image information of each color which receives to the timing 
against which a location gap of two or more location detection images formed on image support in the image formation 
equipment side is set off can be made to start. The field image of each color can be made to superimpose with a 
sufficient precision. 

[0098] Moreover, according to this invention, it operates according to the synchronizing signal generated from a 
synchronous generating means. The effective patch image region of the main scanning direction which each detection 
means reads two or more unique patch images formed in said image support by said image formation means, and 
intersects perpendicularly with the migration direction of said image support is detected, respectively. The amount of 
main scanning direction location gaps of each color image in which an operation means is formed by said image 
formation means based on each detection output is calculated. Since the image formation timing of the main scanning 
direction of said image formation means which should form each color image is amended after a control means detects 
said synchronizing signal based on the calculated this amount of main scanning direction location gaps The location gap 
region of the main scanning direction of each unique patch can be detected certainly, and the color picture which 
amends the imprint location of the main scanning direction of each color image with a sufficient precision, and does not 
have a color gap can be formed. 

[0099] Therefore, without being influenced by aging etc., a unique image is imprinted without a location gap on image 
support, and the effectiveness of being able to continue and form a high-definition color picture is done so. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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